Background: Stroke is a leading cause of mortality with a major effect on health-related quality of life (HRQoL). There are no previous studies exploring HRQoL among stroke survivors in Ghana, despite the increasing public health significance of the disease in this country. Here we describe the profile of and factors associated with HRQoL among stroke survivors in Ghana. Methods: This was a cross-sectional study involving 156 stroke survivors and 156 age-and sex-matched, apparently healthy controls. A robust HRQoL questionnaire involving seven domains was used to collect data from the study participants. Clinical epidemiology data were also collected from stroke survivors on parameters such as stroke severity and risk factors. Statistical analyses were performed on the interrelationships among the study variables. Results: The mean ages of the stroke survivors and healthy controls were 58.0 (standard deviation, 11.4) and 57.6 (standard deviation, 12.0) years, respectively. Fifty-three percent (86) of the stroke survivors had mild stroke and 35.3% (55) had moderate stroke, whereas 12.2% (19) had severe stroke. Ischemic infarction was the prevalent stroke subtype (78.1%). Hypertension was the most common risk factor (89%) among the stroke survivors, followed by diabetes (29%). HRQoL scores ranged from 57.7% (cognitive domain) to 80.0% (spirit domain) for stroke survivors, whereas HRQoL scores of the control group ranged from 65.6% (cognitive domain) to 85.2% (soul domain). For each HRQoL domain, significantly higher scores were observed for the control group compared with the stroke survivors, at P0.05. Determinants of HRQoL of stroke survivors in multivariate analysis included age, stroke severity, poststroke duration, stroke recurrence, frequency of laughter, and negative emotions.
Introduction
The concept of health-related quality of life (HRQoL) is highly important in the assessment of the multifaceted effect of disease on the patient's life and evaluation of the utility and disability associated with various health states. 1, 2 HRQoL measures encompass emotional, physical, social, and subjective feelings of well-being and hence, can be used in identifying and prioritizing areas of need of individual patients and patients with special needs. 3, 4 HRQoL measures are also useful in the evaluation of the effectiveness and cost benefit of various old and emerging prophylactic, therapeutic, and rehabilitative interventions. [1] [2] [3] [4] These instruments facilitate patientcaregiver communication and clinical decision making and uncover hidden problems. In general, few stroke studies have applied HRQoL, and these studies were mainly carried out in the developed world. At this time, the majority of stroke morbidity and mortality cases occur in sub-Saharan Africa, a situation that has been attributed to the rapid epidemiological transition occurring in this region, increasing the risk factors for vascular disease. 5, 6 In Ghana, stroke ranks among the top three causes of mortality and is probably the most important cause of disability. 7 The few stroke studies in Ghana have focused on stroke risk factors and the burden of the disease, [8] [9] [10] [11] and as such, no study has investigated the quality of life of stroke survivors in the country. Because of the increasing number of stroke survivors and the limited rehabilitation facilities in Ghana, it is essential to identify and modulate the factors affecting HRQoL to promote maximal HRQoL improvements in these patients. Recently, evidence-based medicine has become a key priority of the Ghanaian health system, and it is imperative that studies aimed at understanding the nature of stroke in the Ghanaian population, such as quality of life, contribute to management of the disease.
The objectives of the study were to describe the profile of stroke survivors in Ghana and to evaluate their HRQoL and the associated determinants.
Methods

study area and sampling
The study was carried out from January 2012 to September 2013 at the physiotherapy unit of two major hospitals in Ghana; namely, Korle-Bu Teaching Hospital and Tema General Hospital. The two healthcare facilities were selected for the study on the basis of their high stroke patient turnout. Korle-Bu Teaching Hospital is located in Accra, the capital city of Ghana, whereas Tema General Hospital is located in Tema, which is Ghana's most industrialized city. Both healthcare facilities are state-owned and operate the national health insurance scheme introduced in Ghana in 2004.
This was a questionnaire-based, cross-sectional study comprising stroke patients and healthy controls. Using a 95% confidence level, 11% estimated stroke prevalence reported previously, 9 and 5% allowable error, 78 consecutive stroke patients who developed stroke at least 1 month before the time of interview were enrolled at each of the physiotherapy units. The absence of a cutoff point for maximum duration was to permit the determination of the influence of duration after stroke on HRQoL, whereas the 1-month minimum duration was chosen to exclude acute cases of stroke that were yet to stabilize. The recruitment of stroke patients was based on definite clinical and/or radiological diagnosis of stroke, and patients with communication problems who had reliable proxies were also included in the study. Patients with ambiguous diagnosis of stroke were excluded from the study. A control group comprising 78 age-and sex-matched subjects without clinical evidence of stroke or any history of the disease was recruited from the environs of each of the healthcare facilities. The main purpose of the control group was for comparison of HRQoL between stroke survivors and healthy individuals.
The study instrument
The questionnaire used in this study was comprised of four main sections. The first section was about respondents' demographic details, including age, sex, marital status, religion, education, and income. The second section of the questionnaire was on clinical and epidemiological information related to stroke and was administered only to the stroke patients. This aspect of the questionnaire contained information on duration, side, subtype, severity, and number of strokes. It also had information on stroke risk factors and neurological impairments. Data related to this part of the questionnaire were obtained through interviews and information from folders of the patients. Information on stroke subtype was based solely on radiological diagnosis (computed tomography scan). The third section of the study questionnaire was on HRQoL of stroke and was administered to both stroke patients and the healthy control group. The HRQoL aspect of the questionnaire involved two dimensions and seven domains. The physical dimension included physical, psychoemotional, cognitive, and ecosocial domains, whereas the spiritual dimension included soul, spirit, and spiritual interaction domains. 12 Unlike other HRQoL instruments, the one used in this study (Health Related Quality of Life in Stroke Patients ) had been previously validated in similar studies in West Africa and was found to demonstrate good content, construct, and discriminant validity and internal consistency reliability. 2, 12 The fourth section of the questionnaire evaluated knowledge of stroke risk factors among the stroke patients and healthy controls, and the significance of this was to evaluate the possible association between stroke and awareness of its risk factors.
ethics statement
The study was approved by the Ghana Health Service Ethics Review Committee (number GHS-ERC: 03/07/11), and informed consent was obtained from the study participants.
Data analysis
Data were analyzed using SPSS version 11.0 (SPSS Inc., Chicago, IL, USA). Demographic variables in both study 
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Quality of life of ghanaian stroke survivors populations were summarized and compared using the Student's t-test for numeric variables and chi-square tests for categorical variables. Stroke risk factors, subtypes, and other clinical parameters of stroke patients were described by prevalence rates and frequencies. Awareness of stroke risk factors was compared between stroke patients and the control group by chi-square.
HRQoL data were analyzed using gold standard methods widely reported in HRQoL literature. The HRQoL scores for each domain were computed by the Likert method, with a high score indicating better quality of life. [1] [2] [3] The Likert scale range was 1-5, and domain scores were transformed into a scale of 0-100, with 0 indicating worst health and 100 best health. The overall HRQoL score was computed by finding the arithmetic mean of the various domain scores. Stroke severity was measured by the stroke levity scale, which was computed based on the following formula: stroke levity = maximum power in the dominant hand + maximum power in the weaker lower limb + mobility score −1 (if aphasia present). 13 The scores were then stratified as severe stroke, moderate stroke, and mild stroke.
Initially, univariate associations were performed between each HRQoL domain and all demographic, clinical, and psychoemotional features: analysis of variance/Student's t-test was used for numeric variables, whereas chi-square test was used for categorical variables. Subsequently, variables significantly associated with the HRQoL domains were used in multiple regression analysis to identify determinants of HRQoL.
Results
Demographic features of the study participants
The demographic features of the study participants are reported in Table 1 . The gender distribution of the stroke survivors and healthy controls were the same, with 97 men and 59 women. The age distributions of the two groups of study subjects were also very similar: mean age of stroke survivors was 58.0 (standard deviation, 11.4) years, whereas that of healthy controls was 57.6 (standard deviation, 12.0) years. Although secondary education was the most common educational level among the stroke survivors (49.0%), tertiary education was the most common among the healthy controls (37.9%). Among both the stroke survivors and healthy controls, the majority were Christians, married, and had a monthly income range of 100-999 Ghanaian cedi (USD 50-500). Education, marital status, and income were significantly different between the stroke survivors and healthy controls.
Clinical parameters and stroke risk factors
One hundred and thirty-two of the stroke survivors (84.1%) had experienced stroke once, 23 (14.7%) had two stroke episodes, and one (1.2%) had three stroke episodes; overall, the recurrence of stroke was 15.4%. The period during which the stroke survivors had lived with the disease ranged from 3 months to 25 years, with a mean of 2 years and 5 months. In 51.3% (79) of the stroke cases, the disease had affected the right half of the body, whereas for 48.7% (75), the left half of the body was affected. Aphasia and sexual dysfunction were reported in 34.2% (51) and 57.7% (90) of the patients, respectively, whereas negative feelings such as fear and depression were present in 83.3% (130) cases. The drugs used by the stroke patients were mainly antihypertensives and pain killers, and none of the patients had thrombolytic therapy.
The stroke levity scale classified stroke severity as follows: severe stroke, 12.2% (19) ; moderate stroke, 35.3% (55); and mild stroke, 52.6% (82). On the basis of radiological information (available for 32 patients), 18.8% of the strokes were hemorrhagic, 78.1% were infarctions, and 3.1% were both hemorrhagic and ischemic infarctions.
The distribution of stroke risk factors among the stroke survivors is reported in Figure 1 . Overall, hypertension was the most common risk factor (89%), followed by diabetes (29%), alcohol consumption (28%), and high cholesterol (25%); the least prevalent risk factor was heart disease (7%). Assessment of knowledge of stroke risk factors showed that 61% (95) of the stroke survivors could not correctly identify any stroke risk factor, 28% (44) correctly listed one stroke risk factor, and 11% (17) correctly listed two or more risk factors. In the case of the control group, 47% (73) could not correctly identify any stroke risk, 38% (59) correctly listed one established stroke risk factor, and 15% (24) correctly listed two or more risk factors. Knowledge of stroke risk factors was significantly better among the control group than the stroke survivors (P=0.011).
hrQol
Comparison of mean HRQoL scores between stroke survivors and healthy controls is reported in Table 2 religion were, respectively, associated with ecosocial domain (P=0.008) and psychoemotional domain (P=0.026), whereas educational level was associated with both cognitive domain (P=0.034) and ecosocial domain (P=0.013).
In the univariate analysis, HRQoL was also significantly associated with several clinical/psychoemotional features. With the exception of cognitive domain and spirit interaction domain, stroke severity was associated with all the other HRQoL domains (0.0001P0.043). Stroke frequency was associated with cognitive domain (P=0.006), psychoemotional domain (P=0.032), and ecosocial domain (P=0.015), whereas stroke duration was associated with the spirit domain (P=0.008). Stroke subtype and the side of the body affected by stroke, however, did not affect HRQoL. Among the various risk factors of stroke, only diabetes and heart disease affected HRQoL; diabetes was associated with physical domain (P=0.033), and heart disease was associated with cognitive domain (P=0.039) and ecosocial domain 85.3% (soul domain). For each HRQoL domain, significantly higher scores were observed for the control group compared with the stroke survivors. The most affected HRQoL domains of the stroke survivors were the physical, psychoemotional, and cognitive domains. Comparison of the mean HRQoL scores between stroke survivors at Korle-Bu Teaching Hospital and Tema General Hospital showed there were no significant differences for the physical, soul, spirit, and spiritual interaction domains (Table 3) . However, stroke survivors at Tema General Hospital had significantly higher HRQoL scores for the psychoemotional, cognitive, and ecosocial domains than stroke survivors at Korle-Bu Teaching Hospital (Table 3) .
In the univariate analysis, HRQoL was significantly associated with several demographic features. Age was associated with the physical domain (P=0.001), cognitive domain (P=0.006), ecosocial domain (P=0.001), and soul domain (P=0.008). There was no significant difference between men and women for any of the HRQoL domains. Income level and 
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Quality of life of ghanaian stroke survivors (P=0.044). Frequency of laughter was associated with all the HRQoL domains (0.0001P0.024), whereas negative feelings were only associated with psychoemotional domain (P0.0001).
Variables included in the multivariate regression model were age, poststroke duration, type and number of strokes, stroke levity score, and Likert-scale responses to laughter frequency and negative feelings frequency. Independent determinants of HRQoL identified through the regression analysis are reported in Table 4 . Younger age was associated with better physical and soul HRQoL domains. Shorter stroke duration was associated with better spirit HRQoL, whereas longer duration was associated with better psychoemotional HRQoL. Lower frequency of stroke determined better cognitive HRQoL. With the exception of spiritual interaction domain, stroke severity (levity) was associated with all the HRQoL domains, with mild stroke determining better quality of life. Frequent negative feelings or emotions were associated with poorer psychoemotional HRQoL. With the exception of physical and spiritual domains, frequency of laughter was associated with all the HRQoL domains, with higher laughter frequency determining better quality of life.
Discussion
In this study, we investigated the profile and HRQoL of stroke survivors in Ghana. The mean age of stroke survivors in this study (58 years) is similar to that reported by a Nigerian study in which the mean age of stroke survivors was 59 years.
14 In comparison, the mean age of stroke survivors in a German population was much greater, at 69 years.
14 This disparity may be a result of the relatively longer life expectancy in the Western world and the fact that age-specific stroke incidence is relatively higher in younger age groups in sub-Saharan Africa. The male-to-female ratio of the stroke survivors was 1.6:1, which concurs with both a postmortem stroke study and an inpatient stroke study carried out in Ghana. 9, 11 In contrast, female predominance has been reported in stroke survivors in Chicago, IL, USA; Poland; and Melbourne, Australia. [15] [16] [17] The distribution of stroke subtypes in this study contrasts with distribution in previous studies in Ghana. Studies carried in 1954 and 1981 showed that hemorrhagic stroke was the predominant stroke subtype in Ghana and accounted for approximately 90% of stroke deaths. 10, 18 However, studies carried out in 1994 and 1998 showed that the proportion of hemorrhagic strokes had declined to 60%, and cerebral infarction was becoming more common in the country. 9 The current study shows that cerebral infarction may be the predominant stroke type in Ghana, accounting for about 78% of stroke cases. A similar evolution of the distribution of stroke subtypes has been previously reported for England and Wales. 19 Despite the small size, our data on stroke subtype agree with an international stroke study of 3,000 cases in which the prevalence of hemorrhagic and ischemic infarctions were 22% and 78%, respectively. 20 Hypertension was the most important stroke risk factor in this study, an observation that has been reported by several other studies in different parts of the world. [20] [21] [22] [23] In Ghana, there is a high prevalence of hypertension in the general population, which may partly account for the trend of increasing stroke cases in the country. 23, 24 There is also Abbreviations: HRQoL, health-related quality-of-life; b, coefficient; P, probability value; t, t statistic (coefficient divided by standard error). a high level of undiagnosed hypertension and poor compliance to antihypertensive drugs in the country, 10 which are important issues, given the relationship between stroke and hypertension. Although prevalence of hypertension in this study (82%) is similar to that reported in a Nigerian study (87%), we observed significantly higher prevalence of other risk factors such as diabetes, smoking, alcohol consumption, and atrial fibrillation in the Ghanaian study.
14 In comparison, prevalence rates of atrial fibrillation and ischemic heart disease among stroke patients (20%-30%) in the United Kingdom and Germany are higher than what we observed among the Ghanaian stroke patients (7%-11%). 14, 22 This highlights the racial disparity of stroke risk factors, which is thought to be important in the geographical distribution of stroke subtypes. 6, 17 We could not investigate the relationship between stroke risk factors and stroke subtypes because of the limited data on stroke subtypes in our sample. However, evidence from others studies shows that hemorrhagic stroke is more associated with hypertension, [25] [26] [27] whereas ischemic stroke is more associated with smoking and cardiac disease. 26, 28 Stroke recurrence in this study was 15.4%, which is quite high and highlights the need for stroke secondary 
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Quality of life of ghanaian stroke survivors prevention efforts. Interestingly, knowledge of stroke risk factors was significantly better among the control group compared with the stroke patients, indicating a possible association between stroke and awareness of its risk factors. However, this requires further investigation, as several factors such as education and income were significantly different between the stroke patients and healthy controls.
To the best of our knowledge, this study is the first on HRQoL of stroke survivors in Ghana and one of the very few to report on the subject in sub-Saharan Africa. As reported by other studies, we observed multidomain impairment of the stroke patients compared with the control group, particularly for the physical, psychoemotional, and cognitive domains. 2, 17, 29, 30 It is difficult to explain the differences in HRQoL of stroke survivors between the two study hospitals. However, these differences probably indicate that HRQoL associated with stroke may be highly variable, even within the same community.
In the univariate analysis, although several demographic features were associated with HRQoL, only age emerged as an independent predictor of HRQoL. Although in this study and others age was a determinant of HRQoL, in some studies, age was not found to be a predictor of HRQoL. [30] [31] [32] [33] This shows that the association between HRQoL and age is not conclusive and that further studies are required to elucidate the actual effects of age on HRQoL. This is also the situation of sex, which was not a determinant of HRQoL in this study but has otherwise been reported by several studies as a determinant of HRQoL. 31, 32, 34, 35 HRQoL is known to be affected by culture differences, 2, 4, 32 and this may partly explain the variations in HRQoL and demographic factors.
Several clinical parameters were determinants of HRQoL in this study. Stroke severity was a very important determinant of HRQoL among the stroke survivors, as it affected almost all the HRQoL domains. This observation concurs with other studies that have consistently reported mild stroke as a determinant of HRQoL. 17, 32, [35] [36] [37] In light of this, it is encouraging that the majority of the stroke survivors in the current study (52.6%) had experienced mild stroke. The association of better psychoemotional HRQoL with longer stroke duration may be a result of response shift and coping strategies, which are developed over time. 15, 38 However, the reverse of this was observed for the spirit domain, as longer stroke duration determined poorer HRQoL. This observation could be a result of unfulfillment of expected recovery from stroke by spiritual methods with time. Contrary to other studies, number of strokes affected HRQoL. 31, 32 The association of a higher frequency of stroke attacks with poorer cognitive HRQoL is consistent with the observation that this domain was relatively more susceptible to impairment in a stroke attack, as shown by its lowest HRQoL score (57.7±16.2). This may be further related to the fact that the brain, which is the seat of cognitive functions, is also the organ affected by stroke. 39, 40 The side of the body affected by stroke and stroke subtype did not show any relationship with HRQoL, an observation that agrees with other studies. [32] [33] [34] [35] This implies that the evolution of stroke subtypes in Ghana, as described previously, has little relevance for HRQoL. In line with a Nigerian study, 32 negative emotions determined poor psychoemotional HRQoL, whereas higher frequency of laughter determined better HRQoL for a wide range of domains, making the latter an important determinant of HRQoL. Stroke risk factors appear to have little relationship with HRQoL, as none of them emerged as independent determinants of HRQoL in this study.
We conclude that the population of Ghanaian stroke survivors investigated has a mean age of less than 60 years and that about one-half of them have mild stroke. Ischemic stroke is the predominant stroke subtype among the stroke survivors, whereas hypertension is the predominant stroke risk factor. The most impaired HRQoL domains of the stroke survivors are physical, psychoemotional, and cognitive domains. Determinants of HRQoL of the stroke survivors cover a wide spectrum of demographic, clinical, and psychological features, some of which are modifiable and can therefore be modulated to achieve improved HRQoL.
There are a few limitations of the study. Although the stroke survivors and controls were age-and sex-matched, several factors including education, income level, and marital status were significantly different between the two groups. This could have affected the HRQoL comparisons between the stroke survivors and controls. In addition, unlike the stroke survivors, we did not investigate comorbidities among the control group. Another limitation of the study is that we assessed HRQoL of a few stroke survivors on the basis of responses provided by their caregivers, as these stroke patients were unable to communicate. The information provided by a caregiver may not be a completely true representation of the subjective reflection of life experiences of the stroke patient.
